Introduction
The U.S. Army Corps of Engineers (USACE) regularly dredges the navigation channel on the Mississippi River. Dredging performed by the USACE is covered by a nationwide permit; however, to ensure that each State's water-quality standards are followed, the USACE must obtain permits from individual States that are affected by dredging activities.
The Tennessee Department of Environment and Conservation (TDEC) is the chief environmental and natural resource regulatory agency in Tennessee. The U.S. Environmental Protection Agency (USEPA) has delegated the responsibility of regulating seven main sources of waste, including the dredged bed sediment from the Mississippi River, to the TDEC. The TDEC is concerned that disturbance of bed sediment in the Mississippi River during dredging may cause chemical constituents attached to the bed sediment to be released into the waters of the Mississippi River. To determine the type and concentration of chemical constituents attached to the bed sediment, the U.S. Geological Survey (USGS) collected bed-sediment samples on the Mississippi River near Memphis, Tennessee.
In February 2010, the USGS, in cooperation with the USACE, Memphis District, investigated the presence of inorganic elements and organic compounds in bed sediments of the lower Mississippi River. A total of three samples were collected, one from each site, and analyzed for grain size, inorganic elements (including mercury) and organic compounds. Chemical results were tabulated and listed with sediment-quality guidelines and presented with the physical property results.
Description of Study Area
The study area is located within a 53-mile reach of the lower Mississippi River between river miles 737 (near Memphis, Tennessee) and 790 (near Osceola, Arkansas). Three sampling sites were located in the navigation channel near river miles 737, 773, and 790 ( fig. 1) 
Purpose and Scope
The purpose of this report is to present the analytical results of the physical and chemical properties of bedsediment samples collected at MISS-RM737, MISS-RM773, and MISS-RM790. The physical properties were tabulated and listed with data collected in 1989 (Nordin and Queen, 1992) near the sampling locations for this study. Chemical properties were tabulated and listed with the sediment-quality guidelines set forth in the Consensus-Based Probable Effect Concentration (McDonald and others, 2000) .
Sample Collection and Preparation
Bed-sediment samples were collected following methods described by Radtke (2005) using a Shipek grab sampler ( fig.  2 ). The sampler was deployed with a boom and motorized winch and was lowered from a boat to the river bottom ( fig.  3 ). Upon impact, the sampler automatically closes to capture the bed sediment (Radtke, 2005) . At each site, one bed-sediment sample was collected, wet sieved (when necessary), subdivided into sample containers, and shipped to the appropriate analytical laboratory. Photographs of the sampling equipment used, methods and procedures for sample collection and the bed-sediment collected are included in appendix 1. Chain of custody procedures for samples submitted to USGS laboratories were followed according to protocol described by Murphy and others (1997) . Chain of custody procedures for samples submitted to TestAmerica Laboratories, Inc., West Sacramento, California, was followed according to their protocol (TestAmerica, 2010) . Copies of the chain of custody forms are included in appendix 2. Subsamples were analyzed for grain size at the USGS Sediment Laboratory, Rolla, Missouri; subsamples for inorganic elements (including mercury) and select organic compounds were analyzed at the USGS National Water Quality Laboratory, Denver, Colorado; subsamples for the organic compounds of dioxins and furans were analyzed by TestAmerica Laboratories, Inc. Inorganic samples were wet-sieved with a 2-millimeter (mm) nylon sieve. Mercury samples were prepared according to the methods described in Olson and DeWild (1999) . Samples for organic compounds (including total carbon, pesticides, dioxins, and furans) were collected and prepared for analysis according to the methods described in Shelton and Capel (1994) . Total carbon samples were processed according to the methods described in McGee and Demcheck (1995) ; samples were wet sieved using a 2-mm nylon sieve to remove detritus, debris and other larger particles prior to shipping.
Bed-Sediment Analysis Physical
Grain size analysis was performed by the USGS Sediment Laboratory, Rolla, Missouri. Methods used for the determination of particle size are described by Guy (1969) . Results for analysis of grain size from sites MISS-RM737, MISS-RM773, and MISS-RM790 are shown in table 1 along with grain size distribution results from Nordin and Queen (1992) . The Nordin and Queen (1992) samples were collected in close proximity to the 2010 sample sites and were dry sieved. Using a standard U.S. Geological Survey scale of sizes by class for sediment analysis, wherein 62.5 µm to 2 mm is considered very fine to very coarse sand and 2 mm to 8 mm is considered very fine to fine gravel (Guy, 1969) , the physical properties of the samples collected during this investigation indicated a percent composition mostly comprised of sand, ranging from less than 0.125 mm to less than 2 mm (table 1).
Chemical
Analysis for 41 inorganic elements (including mercury) and 134 organic compounds were performed at the USGS National Water Quality Laboratory (NWQL), Denver, Colorado. Analytical methods used by the NWQL for the analysis of inorganic elements are described by Skougstad and others (1979) . Methods used for the analysis of organic compounds and total carbon and total organic carbon are described by Foreman and others (1995) , Furlong and others (1996) , and Arbogast (1990) . Analysis for 25 dioxins and furans were performed by TestAmerica Laboratory, Inc., and followed the methods described by the U.S. Environmental Protection Agency (1994) . Results of the chemical analyses and associated method reporting limits (MRL) and units for the 200 analytes are shown in table 2. The MRL is defined as the smallest measured concentration of a substance that can be reliably measured by using a given analytical method. It is the "less-than" value reported when an analyte is not detected or is detected at a concentration less than the MRL. The MRL for a particular analyte in a sample may be increased because of matrix interference during analysis while the reported MRL for that analyte may actually be lower in other samples that lack the matrix interference.
Sample analytes and the sediment-quality guidelines that are set forth in the Consensus Based Probable Effect Concentration or PEC (MacDonald and others, 2000) are listed in table 3. The consensus-based guidelines were developed from published sediment-quality guidelines that have been derived from a variety of approaches. These guidelines consist of a probable effect concentration (PEC) above which adverse effects are expected to occur more often than not. The analytical results of this study indicated that all of the bed material samples yielded chemical concentrations that were less than the guidelines set forth in the Consensus-Based Probable Effect Concentration (table 3) . Table 1 . Grain size analysis for bed-sediment samples collected on the Mississippi River.
[Included are gain size distribution results collected by Nordin and Queen (1992) . The samples were collected in close proximity to the 2010 sample sites and were dry sieved. %, percent; MISS-RM, Mississippi
River river mile; <, less than; mm, millimeter; µm, 
Summary
In February 2010, the U.S. Geological Survey, in cooperation with the U.S. Army Corps of Engineers, Memphis District, investigated the presence of inorganic elements and organic compounds in bed-sediment samples of the lower Mississippi River. Selected sites were located in the navigation channel near river miles 737, 773 and 790 near Memphis, Tennessee. Bed-sediment samples were collected using a Shipek grab sampler mounted to a boom crane with a motorized winch. Samples then were processed and shipped to the U.S. Geological Survey Sediment Laboratory in Rolla, Missouri, the USGS National Water Quality Laboratory in Denver, Colorado, and to TestAmerica Laboratory, Inc. in West Sacramento, California. Three samples were collected, one from each site, and analyzed for grain size, inorganic elements (including mercury) and organic compounds. Chemical results for the 200 analytes measured were tabulated and listed with sediment-quality guidelines and presented with the physical property results. All of the bed -sediment samples collected during this investigation yielded chemical concentrations that were less than the Consensus-Based Probable Effect Concentration guidelines (MacDonald and others, 2000) . The physical properties were tabulated and listed using a standard U.S. Geological Survey scale of sizes by class for sediment analysis. All three of the bed-sediment samples collected during this investigation indicated a percent composition mostly comprised of sand, ranging from less than 0.125 mm to less than 2 mm.
